Aim
To evaluate whether specialists are more confident about scheduling appointments when they receive more information in referral letters.
Design and setting
Single-blind, parallel-groups, controlled design with a 1:1 randomisation. Australian GPs watched video vignettes virtually.
Method
GPs wrote referral letters after watching vignettes of patients with cancer symptoms. Letter content was scored against a benchmark. The proportions of referral letters triagable by a specialist with confidence, and in which the specialist was confident the patient had potentially life-limiting pathology were determined. Categorical outcomes were tested with c 2 and continuous outcomes with t-tests. A random-effects logistic model assessed the influence of group randomisation (RW versus control), GP demographics, clinical specialty, and specialist referral assessor on specialist confidence in the information provided.
Results
The intervention (RW) group referred more patients and scored significantly higher on information relayed (mean difference 21.6 [95% confidence intervals {CI} = 20.1 to 23.2]). There was no difference in the proportion of letters for which specialists were confident they had sufficient information for appointment scheduling (RW 77.7% versus control 80.6%, P = 0.16). In the logistic model, limited agreement among specialists contributed substantially to the observed differences in appointment scheduling (P = 35% [95% CI 16% to 59%]).
Conclusion
In isolation, referral letter templates are unlikely to improve the scheduling of specialist appointments, even when more information is relayed.
extracts patient details from the practice's database and uses algorithms to make a case for an urgent referral, as per the NICE guidelines. 11 These guidelines were selected because there are no equivalent Australian guidelines that specifically advise on the need for specialist referral based on defined high-risk symptom complexes. Further detail on RW can be sourced elsewhere. 14 
Sample size calculation
Typically, the intra-class correlation coefficient (ICC) in cluster-randomised studies in primary care range from 0.01 to 0.05. 13 The unit of analysis was the individual referral, thus clustering among GPs had to be accounted for. A modest ICC of 0.03 was adopted to calculate the sample size, while adjusting for clustering. A sample size of 196 referrals yields 95% of power at the 5% level of significance to detect a 20% difference (70-90%) between the proportion of cases in which two specialists would rate themselves as 'confident' or 'very confident' to decide the timing of patient presentation. This is half the difference detected in the pilot study. 10 Assuming each GP makes 10 referrals in any phase of the study, 196/10 or 20 GPs were required. For a clustered study, the number of GPs needed = 20 x design effect or 20 x (1 + [24 -1] x 0.03) = 20 x 1.69 = 34. The cluster size is 24 as each GP will view a maximum of 24 vignettes. With a 30% attrition rate, the total number of GPs required is therefore 33.8/0.7 = 49.
Randomisation and masking
In the first of two phases, GPs who chose to refer the patient generated free-text referral letters. In phase 2, GPs were randomly assigned to one of two groups using computer-generated random numbers. The control group continued to write free-text letters, while the intervention group used RW.
Referral letters were anonymised and allocated a unique identifier. Letters were reviewed for quantity and content quality using a previously developed scoring system. 10, 15 Two researchers, who were blind to the study aims, reviewed and scored the letters via consensus. Guided by three items with a 5-point Likert scale, two specialists from the six specialties, who were also blind to the study aims, triaged the referral letters.
Outcome measures
The outcome measures (OM) pertained to these hypotheses (H):
• H1: RW substantially increased the quality of information in the referral letter.
• OM: information quality score for each letter.
• H2: the specialists, working independently, were more likely to be 'confident' or 'very confident' about scheduling the patient's specialist appointment based on the information presented in the RW letters than in the control group letters.
How this fits in
• OM: the proportion of letters in each group where the specialist was 'confident' or 'very confident' they had sufficient information to schedule the patient's specialist appointment.
• H3: demographic and other participant variables, the specialists, and/or the cases influence appointment scheduling.
• OM: a random-effects logistic model to identify the factors that impact specialist confidence in using the referral letters to schedule appointments.
Statistical methods
The c 2 test was used to assess the difference in proportion of referral letters triaged with confidence between the two groups at phase 2. The two-sample t-test was also used to compare the mean scores of referral letters between the two groups at phases 1 and 2. The pattern of specialist assessments on the effect of the intervention was evaluated by cross-tabulations. A random-effects logistic model was used to assess the influence of GP demographics, group (RW versus control), specialty, and specialist identity on the statement that the specialist was less than confident they had sufficient information to decide the timing of patient presentation. Specialist identity was entered into the model as a random-effect. The user-defined parsimonious models were constructed in a backward fashion from the full model, and only variables with P = 0.05 were retained in the final model. The variables of the intervention groups and clinical topics were included in the model regardless of significance. Kappa statistics were used to assess inter-rater agreement on whether there was adequate information in the referral letter and when the patient appointment should be scheduled. Cross-tabulations of Likert-scale responses revealed that in many cases, some categories had zero raters. Thus, weighted κ statistics, which adjusted the empty categories, were also reported. Stata build-in weighting matrix, '1-|i-j|/(κ-1)' was used as the weights.
RESULTS

Participants
Between August 2011 and August 2012 (inclusive), 102 GPs were recruited via email and personal contact by the research team in seven Australian states and territories. Organisations approached for recruitment included Australian Divisions of General Practice (geographically defined organisations with comprehensive coverage of Australian GPs), university departments, research networks, and personal contacts. The geographical distribution of the recruits was as follows: Western Australia (n = 47); Victoria (n = 25); New South Wales (n = 13); Queensland (n = 7); South Australia (n = 7); the Australian Capital Territory (n = 2); and Tasmania (n = 1). GPs had to be currently practising, including registrars (vocational trainees), and have internet access. Of these, 87 GPs completed phase 1 and 15 withdrew for reasons that remain unknown (Figure 1 ). Participating GPs were instructed on how to access the videos and use RW. Researcher support was available if required. Following phase 1, 50.6% (n = 44) were randomised to the RW group and 39 completed the study. At phase 2, 44.8% (n = 39) remained in the RW group and 38 completed the study.
There were no significant differences between the GPs randomised to the RW or control groups (Table 1 ). The participating GPs were younger, more likely to be registrars and more likely to practise in Western Australia than GPs in Australia generally. 16 GPs were recompensed for their participation and could claim continuing medical education points. GP progress through the vignettes could be tracked online and reminders were sent after 2 weeks of inactivity for those who had not completed the study. Figure 2 ).
Hypothesis 2
There was little agreement between the specialists on the adequacy of information to schedule the patient appointment, and when to schedule the appointment ( Table 2) .
The proportion of referrals of which specialists were 'confident' or 'very confident' with the adequacy of the information to schedule the patient appointment was significantly higher in phase 2 (vignettes = 1329, 79.2%) than in phase 1 (vignettes = 827, 68.0%; c 2 test = 46.94, df = 1, P<0.001). These differences were significant for gynaecology (P<0.001) and genitourinary referrals (P = 0.03).
In phase 2, there were no differences in the specialists' assessment of letters written by the RW and control groups regarding how confident they were in the adequacy of information to schedule a patient appointment (RW group letters = 621, 77.7% versus control group letters = 708, 80.6%; c 2 test = 2.03, df = 1, P = 0.16). However, for respiratory referrals, the specialists were more likely to be confident about the adequacy of information presented by the control group (letters = 135, 92.5%) relative to the RW group (letters = 108, 69.7%, P<0.001).
Hypothesis 3
A random-effects logistic model was generated to identify the factors that impact specialist confidence in using the referral letters to determine the timing of a patient appointment (Table 3) . Specialists were not less confident in the information provided by either group for any specialty. Male GPs, GPs from inner regional areas, and GPs from larger practices were significantly more likely to provide information that reduced specialist confidence. The significant random-effect of specialists (P<0.001 in the likelihood-ratio test of ρ = 0) indicates that the panel-level variance component (specialist identity) contributed a significant proportion (35%, 95% CI = 16% to 59%) of the total variance. 
DISCUSSION Summary
Specialists were not more confident about scheduling patient appointments based on letters prepared using the RW program.
The most important factor influencing their confidence in the information was the identity of the triaging specialist. Differences in specialist decision making have been reported. 17, 18 Due to such differences in opinion, patients are likely to experience marked variation in appointment times, depending on where they have been referred. This exacerbates current inequities in the delivery of quality health care. 19, 20 The RW GPs referred more patients than their control group counterparts. This finding should be interpreted with caution due to the potential for social desirability bias, 21 and/or novelty effects. 22 Nevertheless, every vignette described patients with 'obvious' cancer symptoms and each merited a referral for specialist treatment. Therefore, if RW increased the quality of referral information and increased the likelihood that patients with cancer symptoms were referred sooner rather than later, this represents an important outcome. However, some patients were not referred. Australian GPs are able to refer patients for some investigations, which are not available to GPs in some other countries. However, the patients in this study would have been unlikely to benefit from such investigations nor would these investigations have obviated the need for specialist input. Previous Australian research suggests that some patients experience significant delay from presentation to diagnosis. For example, one study found that almost one-third of patients (28%) experienced a delay of over 2 months. 23 Another unexpected finding was the preference for some referrals in freetext form. This was particularly the case for referrals to respiratory specialists, where the specialists were more likely to be confident about control group referral letters. Although the reasons for this are unclear, the physicians may have identified 'illness scripts' in the story the free-text allowed. 24, 25 Furthermore, the specialists reported being more confident about scheduling appointments in gynaecology and genitourinary referrals in phase 2 of the study, regardless of the group referring patients. This may have been an effect of being involved in the study for those four specialists.
Strengths and limitations
In a study involving real patients, GPs would be unlikely to consult 24 patients with cancer symptoms warranting urgent referral within the study period. However, a key strength of this trial was that all GPs were exposed to the same clinical challenge. Second, as the cases were all standardised actor-patients, the GPs were not required to obtain informed consent before forwarding the data to the researchers; as such, it was more likely that all referral data were captured.
Despite the value of these research findings, three limitations warrant mention. First, it is possible that the specialists could e423 British Journal of General Practice, July 2014 distinguish RW letters from control group letters. Second, there was no doctor-patient interaction; in practice, this may influence referral decisions. Finally, some patients who were not referred may have been referred later following urgent investigation by a GP; for example, a fine-needle biopsy and mammogram in the case of a patient with a breast lump or a computed tomography scan for a patient with weight loss, haemoptysis, and a suspicious chest X-ray. However, an exploration of this possibility was beyond the scope of this study.
Comparison with existing literature
This study concludes that semi-structured referral letters based on clinical guidelines have limited impact on the scheduling of appointments for most patients referred to the specialties involved. This is in contrast to previous studies that found some referral letters may lead to delayed outpatient appointments. 7 To the authors' knowledge, this is the first experimental study to report the impact of referral letters on the scheduling of appointments for the same cases in different formats to different specialists. A previous UK trial similarly found limited clinical value in a referral proforma. 12 An earlier systematic review failed to identify any robust studies that demonstrate an impact from the quality of referral letters on patient outcomes. 7 The data reported here suggest that semi-structured, guideline informed referral letters are unlikely to influence the scheduling of appointments by specialists. Thus, there remains the potential for delayed diagnosis due to the scheduling of patients with high-risk cancer symptoms with routine appointments.
Implications for research and practice
An earlier systematic review failed to identify any robust studies that demonstrate an impact from the quality of referral letters on patient outcomes. 7 The data reported here suggest that semi-structured, guidelineinformed referral letters are unlikely to influence the scheduling of appointments by specialists. Thus, there remains the potential for delayed diagnosis due to the scheduling of patients with high-risk cancer symptoms with routine appointments.
In many countries, routine appointments may be made significantly later than urgent appointments, and in some cancers, this may lead to poorer outcomes. For example, in a 2010 report from the UK, 26 where GPs similarly play a gatekeeper role to specialist services, it was noted that 24% of cancer diagnoses are made from what are classified as routine GP referrals.
It was encouraging from the data in the current study that the quantity of clinically relevant information relayed by the RW GPs increased and that RW participants referred more cases; as such, the scope for relaying more information and more referrals of at-risk patients was enhanced. Despite this encouraging result, the data also suggest there is limited consensus between secondary care clinicians on what constitutes an urgent case. It may also be relevant to the outcome of the study that neither GPs nor specialists were formally inducted to the UK NICE referral guidelines.
11
Further research is needed to determine whether doctors in both sectors who are familiar with these (or other guidelines) are more likely to request and be offered timely appointments. Results were derived from the random-effect logistic regression and specialist identity was entered as the random effect in the model. Based on preliminary analysis, clinic remoteness was regrouped into two groups:
major cities/outer regional/remote (reference group) and inner regional. 
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